A generalized (i; j; k)-net N i;j;k is the graph obtained by identifying each of the vertices of a triangle with an endvertex of one of three vertex-disjoint paths of lengths i; j; k. We prove that every 2-connected claw-free N 1;2;j -free graph of diameter at least maxf7; 2jg (j 2) is hamiltonian.
Introduction
In this paper we consider nite simple undirected graphs G = (V (G); E(G)) and for concepts and notations not de ned here we refer the reader to 2].
For a set S V (G) we denote by N(S) the neighborhood of S, i.e. the set of all vertices of G which have a neighbor in S. If S = fxg, we simply write N(x) for N(fxg). For any subset M V (G), we denote N M (S) = N(S) \ M. If H is a subgraph of G, we write N H (S) for N V (H) (S). For subsets M; N V (G), M \ N = ;, we denote E(M; N) = fxy 2 E(G)j x 2 M; y 2 Ng. The induced subgraph on a set M V (G) in G will be denoted by hMi G .
We denote by diam(G) the diameter of G, i.e. the largest distance of a pair of vertices x; y 2 V (G). A path with endvertices x; y will be sometimes referred to as an xy-path. If x; z are vertices at distance diam(G), then any shortest xz-path will be called a diameter path of G. By c(G) we denote the circumference of G, i.e. the length of a longest cycle in G. A graph G is hamiltonian if c(G) = jV (G)j.
If H 1 ; : : : ; H k (k 1) are graphs, then a graph G is said to be H 1 H 2 : : : H k -free if G contains no copy of any of the graphs H 1 ; : : : ; H k as an induced subgraph. The graphs H 1 ; : : : ; H k will be also referred to in this context as forbidden subgraphs. Speci cally, the graph K 1;3 will be also denoted by C and called the claw and in this case we say that G is claw-free. Whenever vertices of an induced claw are listed, its center, (i.e. its unique vertex of degree 3) is always the rst vertex of the list. We denote by P i the path on i vertices. Further graphs that will be often considered as forbidden subgraphs are shown in Theorem A 12] . Let G be a claw-free graph and let x be an eligible vertex of G. Let It can be shown that a graph which is obtained from a claw-free graph G by recursively performing the local completion operation, as long as there is at least one eligible vertex, is uniquely determined and is again claw-free. This graph is called the closure of G and is denoted by cl(G). The following theorem summarizes the basic properties of the closure.
Theorem B 12] . Let G be a claw-free graph. Then (i) cl(G) is well-de ned (i.e., uniquely determined by G), (ii) there is a triangle-free graph H such that cl(G) is the line graph of H, (iii) c(cl(G)) = c(G), (iv) G is hamiltonian if and only if cl(G) is hamiltonian.
If G = cl(G), then we say that the graph G is closed (thus, G is closed if and only if G is the line graph of a triangle-free graph).
There are many results dealing with hamiltonian properties in classes of graphs de ned in terms of forbidden induced subgraphs (see e.g. 10], 7], 11], 3], 4]). Bedrossian 1] (see also 8]) characterized all pairs X; Y of connected forbidden subgraphs implying hamiltonicity.
Theorem C 1] . Let X and Y be connected graphs with X; Y 6 = P 3 , and let G be a 2-connected graph that is not a cycle. Then, G being XY -free implies G is hamiltonian if and only if (up to symmetry) X = C and Y = P 4 ; P 5 ; P 6 ; C 3 ; Z 1 ; Z 2 ; B; N or W.
The classes of CB-free graphs and CN-free graphs were extended in 5] as follows. We denote by (see also Figure 2 analogously (see Figure 1 ). We further denote by H the hourglass, i.e. the graph consisting of two triangles with a common vertex.
A class C of graphs such that cl(G) 2 C for every G 2 C is called a stable class. Clearly, the class of CA-free graphs is trivially stable if A is not claw-free or if A is not closed.
The following theorem characterizes all connected closed claw-free graphs A for which the CA-free class is stable. In the main result of this paper, Theorem 1, we show that nonhamiltonian 2-connected CN 1;2;j -free graphs must have small diameter. Theorem 1. Let j 2 be an integer and let G be a 2-connected CN 1;2;j -free graph of diameter d maxf7; 2jg. Then G is hamiltonian.
Since every B 2;j -free or N 1;1;j -free graph is also N 1;2;j -free, Theorem 1 implies as immediate corollaries Theorem F and a corresponding result for N 1;1;j -free graphs. However, while it is shown in 9] that the assumptions of Theorem F are sharp, the lower bound on the diameter of G can be slightly improved in the case of N 1;1;j -free graphs.
Corollary 2. Let j 2 be an integer and let G be a 2-connected CN 1;1;j -free graph of diameter d maxf4; 2jg. Then G is hamiltonian.
The proofs of Theorem 1 and Corollary 2 are postponed to Section 3. Remarks. 1. From 7] we know that every 2-connected CN 1;1;1 -free graph is hamiltonian.
The graph in Figure 4 indicates that there are 2-connected nonhamiltonian graphs of diameter d = 6 that are CN 1;2;j -free for any j 2. The example in Figure 5 shows that there are 2-connected nonhamiltonian graphs which are CN 1;2;j -free and have diameter d = 2j ? 1 for any j 3. Hence the requirement d maxf7; 2jg in Theorem 1 is sharp.
Moreover, for any j 3, the graph in Figure 6 is an example of a 2-connected nonhamiltonian CN 1;3;j -free graph of arbitrarily large diameter, and, similarly, the graph in Figure 7 is 2-connected, nonhamiltonian, CN 2;2;j -free and has also arbitrarily large diameter. Hence the assumption CN 1;2;j -free in Theorem 1 is also best possible. 2. The graph in Figure 5 is also an example of a nonhamiltonian CN 1;1;j -free graph of diameter d = 2j ? 1. Moreover, the graph in Figure 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 Proofs Before we prove the main result of the paper, Theorem 1, we rst make some preliminary observations on shortest paths and their neighborhoods. Their main idea can be found already in 7], however, for the sake of completeness, we include them here as well.
If both V (G 1 ) and V (G 2 ) induce a clique in cl(G), then cl(G) is complete and we are done. Hence, by symmetry, suppose that hV (G 1 )i cl(G) is not complete. This immediately implies that v 1 cannot be eligible in G (recall that M 0 N(M 2 ) and M 1 M 2 ), hence N 1 = ; and E(M 1 ; M 2 ) = ;. Since G is 2-connected, v 1 cannot be a cutvertex, implying M 0 6 = ; or M 1 
